This systematic review provides an overview of the effectiveness of cognitive behavioral therapy (CBT) in reducing suicidal cognitions and behavior in the adult population. We identified 15 randomized controlled trials of CBT for adults (aged 18 years and older) that included suicide-related cognitions or behaviors as an outcome measure. The studies were identified from PsycINFO searches, reference lists, and a publicly available database of psychosocial interventions for suicidal behaviors. This review identified some evidence of the use of CBT in the reduction of both suicidal cognitions and behaviors. There was not enough evidence from clinical trials to suggest that CBT focusing on mental illness reduces suicidal cognitions and behaviors. On the other hand, CBT focusing on suicidal cognitions and behaviors was found to be effective. Given the current evidence, clinicians should be trained in CBT techniques focusing on suicidal cognitions and behaviors that are independent of the treatment of mental illness.
Introduction
Internationally, it is estimated that 800,000 people die by suicide each year. Suicide is the 15th leading cause of death worldwide, accounting for 1.4% of all deaths, and the second leading cause of death among 15-29 year olds globally. 1 In the period between 2000 and 2012, suicide rates dropped by 9% internationally. 1 This statistic masks considerable cross-national differences, but indicates a global trend toward a reduction in suicide. Suicide prevention strategies are therefore having some impact on the suicide rate. To date, there is good evidence to suggest that universal prevention strategies that target entire populations, such as the restriction of access to lethal means, are effective in reducing suicide rates. 2 Such strategies have become central to national responses to suicide prevention. To further reduce suicide deaths and improve patient outcomes, these universal strategies need to be supplemented with selective or indicated prevention strategies that target groups or individuals at high risk for suicide.
Such targeted interventions may focus on individuals seeking treatment for mental illness. Mental illness is one of the strongest risk factors for suicide, having been implicated in 91% of completed suicides. 3 The risk of suicide is highest among those with borderline personality disorder, followed by depression, bipolar disorder, opioid use, and schizophrenia. 4 It is estimated that between half-and three-quarters of all suicides would be avoided if mental illness were eradicated. 3 Similar population attributable risk estimates exist between smoking and lung cancer. 5 Recent reviews have shown that antipsychotics reduce the risk of suicide in people with schizophrenia 6 and that lithium is an effective 
22
Mewton and Andrews treatment for reducing the risk of suicide in people with mood disorders, and bipolar disorder in particular. 7 Whether antidepressants reduce suicide risk is debatable, [8] [9] [10] perhaps due to the frequent exclusion of actively suicidal participants from antidepressant trials. 11, 12 Psychotherapies, including cognitive behavioral therapy (CBT) and dialectical behavior therapy (DBT), have not been shown to improve suicidal outcomes when mental illness is the main treatment focus. 13 On the other hand, both CBT and DBT have been shown to be effective in reducing suicidal risk when these treatments focus on suicidal cognitions and behaviors rather than mental illness. 13, 14 This suggests that better patient outcomes may arise when psychotherapy focuses on suicidal cognitions and behaviors as dysfunctional individual factors rather than symptoms of mental illness. 15 Alternatively, the discrepant findings regarding psychotherapies tailored toward either mental illness or suicidality may also be due to the lack of power and inadequately designed studies. Generally, randomized controlled trials of psychotherapies for mental illness do not systematically assess suicidal behaviors as an outcome measure, 2 resulting in a poor evidence base. A recent review of 1,344 studies focusing on psychotherapy for depression only found three studies that reported outcomes related to suicidal cognitions or behaviors. 16 Over recent years, the assessment of suicidal cognitions and behaviors in studies of psychotherapies has improved. A publicly available database focusing on psychosocial interventions in general for suicidal ideation, plans, and attempts 17 recently identified 154 randomized controlled trials that assessed suicidal cognitions or behaviors as an outcome measure.
The current review
This review aims to provide an overview of the effectiveness of CBT, specifically in reducing suicidal activity in the adult population. CBT is an umbrella term for various treatments that focus on challenging cognitive biases (through cognitive restructuring) and behaviors (through graded exposure and relaxation training). Given the therapeutic focus of CBT, this review will focus on studies that report either suicidal cognitions (ie, suicidal ideation) or suicidal behaviors (ie, deliberate self-harm and suicidal attempts) as outcome measures. Suicidal cognitions and behaviors clearly exist along a continuum of severity, and only a minority of individuals will progress from suicidal ideation and self-harm through to suicide attempts. 18 Regardless of severity, these cognitions and behaviors confer a degree of suicide risk and constitute targets for treatment in their own right. 13 In order to reduce heterogeneity and provide a more focused discussion, this review will exclude other psychosocial interventions and therapies, such as DBT, which include additional therapeutic strategies and components that limit comparability to standard CBT. Again to reduce the heterogeneity of the included studies, the scope of the present review will be limited to adults only (ie, those aged 18 years and older). Several recent reviews have focused on therapeutic interventions for suicidal cognitions and behaviors in adolescents. [19] [20] [21] [22] [23] [24] These reviews provide an up-to-date overview of the literature and also serve to highlight the developmental, clinical, and social issues that limit comparisons between adolescent and adult populations when considering suicidal outcomes.
The studies included in this review were identified via the PsycINFO database, which was searched from 1980 to August 2015 using the following search terms adapted from a previous review conducted by Tarrier et al 13 : "suicid* AND therapy AND cognitive OR behavio*ral", "CBT AND suicid*", "CBT AND self-harm OR self-injury", "CBT AND suicidal behavio*r", "suicide* AND intervention", and "suicide* AND therapy". Only randomized controlled trials that compared CBT with a control group were included. Studies needed to be reported in English in a peer-reviewed journal, and suicidal cognitions and/or behaviors needed to be included as an outcome measure. Studies that included composite measures that could not be disaggregated into outcomes reflecting either suicidal cognitions or suicidal behaviors were excluded. Case studies, reviews, clinical descriptions, and discussion articles were excluded, as were pilot and feasibility studies. A total of 3,176 articles were identified through PsycINFO, and the titles and abstracts of these articles were inspected. Reference lists of relevant reviews and key articles were also inspected, as was the publicly available database of 154 psychosocial interventions mentioned earlier. 17 A total of 15 studies met the inclusion criteria and were included in this review. An overview of the findings from these studies is listed in Tables 1 and 2 . All studies reported in Tables 1 and 2 conducted the randomized controlled trials of CBT (including psychoeducation, applied relaxation, and graded exposure) for adults (aged 18 years and older) and included suicidal cognitions and/or behaviors as an outcome measure. Any suicidal outcomes reported during the active treatment phase were not included in Tables 1 and 2 . In order to facilitate comparisons and synthesize the study findings, Tables 1 and 2 also include an effect size estimate (in most cases, Cohen's d) for each of the included studies. Several of these studies did not report effect sizes and related confidence intervals, and these were calculated instead from the available data using ClinTools Software. 25 For continuous 
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Mewton and Andrews variables, Cohen's d and related confidence intervals were calculated using the posttreatment or follow-up assessment means and pooled standard deviations. In cases where odds ratios and proportions were provided rather than means and standard deviations, Cohen's d was calculated using the standard formulae implemented in the ClinTools Software.
In cases where the necessary data were not available in the original article, we contacted the corresponding author and requested the unpublished data. We were unable to source the data necessary for calculating effect sizes for one additional study, 26 which was subsequently excluded from this review. Negative effect sizes presented in Tables  1 and 2 indicate an effect in favor of CBT. In the following discussion, these effect sizes are interpreted in relation to established criteria for trivial (,±0.20), small ($±0.20), medium ($±0.50), and large ($±0.80) effect sizes. 27 Where data were available, forest plots depicting the study effect sizes and confidence intervals were also constructed using SAS Version 9.2.
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Overview of findings
Ten of the 15 included studies measured suicidal cognitions, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] and there were a total of 17 comparisons with suicidal cognitions as the outcome of interest ( Table 1) . Seven of these comparisons focusing on cognitions elicited effect sizes that were trivial according to the established criteria. Four of these comparisons focusing on cognitions demonstrated small effect sizes in favor of CBT, and one study focusing on cognitions demonstrated a small effect size in favor of interpersonal therapy over CBT. Finally, when suicidal cognitions were the outcome of interest, there were four medium effect sizes and one large effect size in favor of CBT. The effect sizes for suicidal cognitions at the first assessment posttreatment are plotted in Figure 1 . Only studies with both an effect size and an associated confidence interval at posttreatment in Table 1 are included in Figure 1 .
Eight of the 15 included studies measured suicidal behaviors, 32, 33, [38] [39] [40] [41] [42] [43] and there were a total of 14 comparisons with suicidal behaviors as the outcome of interest ( Table 2) . Five of these comparisons focusing on behaviors demonstrated trivial effect sizes. Six studies focusing on behaviors elicited small effect sizes in favor of CBT, and one study focusing on behaviors elicited a small effect size in favor of usual care over CBT. Finally, when suicidal behaviors were the outcome of interest, there were three medium effect sizes in favor of CBT. The effect sizes for suicidal behaviors at the first assessment posttreatment are plotted in Figure 2 . Only studies with both an effect size and 
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Mewton and Andrews associated confidence interval at posttreatment in Table 2 are included in Figure 2 .
Intervention focus
Seven of the 15 included studies focused on suicidal cognitions or behaviors as the main intervention focus. [32] [33] [34] [35] 38, 39, 42 Two studies focused on depression, 36, 37 and two studies focused on borderline personality disorder. 40, 41 The treatment focus of one study was psychosis with comorbid substance abuse, 43 while for another study the focus was substance use with comorbid suicide risk. 31 Two further studies focused on epilepsy 30 and grief in people bereaved by suicide. 29 The
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Cognitive behavioral therapy for suicidal behaviors strongest effect sizes were elicited from interventions that focused specifically on suicidal behaviors or cognitions. The two treatments focusing on borderline personality disorder demonstrated consistent small effects in favor of CBT. 40, 41 For one treatment focusing on depression, CBT was not found to be more effective than an antidepressant or placebo pill. The same study demonstrated a small effect size in favor of interpersonal therapy for depression over CBT. 37 The other study focusing on depression found that suicidal outcomes did not differ between internet-delivered CBT and face-toface CBT. 36 
Control group
Three of the 15 studies included active control groups, while the remaining 12 studies used a usual care or waitlist control group. When focusing on CBT for borderline personality disorder, there was a small effect size in favor of CBT over Rogerian supportive therapy in the reduction of suicidal behaviors. 41 There were no differences between Internet-delivered CBT and face-to-face CBT for depression in reducing suicidal cognitions. 36 However, when examining change in suicidal cognitions within each group, the study authors only found a statistically significant change in the face-to-face CBT group from baseline to follow-up. One final study focusing on depression compared CBT with interpersonal therapy, imipramine, and placebo. 37 When focusing on suicidal cognitions, there was a small effect size in favor of interpersonal therapy over CBT, whereas the effect size differences between CBT, imipramine, and placebo were trivial.
Longer term follow-up
None of the studies measuring suicidal cognitions reported outcomes extending .9 months. Four studies focusing on suicidal cognitions included multiple assessment occasions. In one study, a trivial effect size persisted over 2-month and 6-month follow-up occasions, 34 whereas two studies demon strated diminishing effect sizes over subsequent assessment occasions. 30, 38 In one study, however, the superiority of CBT over usual care in terms of suicidal behaviors was only evident in later assessment occasions. 33 This same study also measured suicidal cognitions as an outcome and similarly elicited larger effect sizes in later assessment occasions. Otherwise, effect sizes either remained stable 40, 43 or diminished 38 across assessment occasions when suicidal behaviors were the outcome of interest. One study focusing on suicide attempts demonstrated persistent small effect sizes at 1 year, 2 years, and 6 years posttreatment. 40 Another elicited a medium effect size at 2 years posttreatment. 32 Two other studies assessed deliberate self-harm at 2 years posttreatment. One study elicited a small effect size in favor of CBT, 41 whereas the other study elicited small effect size in favor of usual care. 43 
Discussion
This systematic review identified 15 studies that focused on either suicidal cognitions or suicidal behaviors as outcomes for CBT. This review focused specifically on cognitions and behaviors because these are the central elements that CBT seeks to change. This review identified evidence for the use of CBT in the reduction of both suicidal cognitions and behaviors. CBT is therefore a useful strategy in the prevention of suicidal cognitions and suicidal behaviors.
CBT has been shown to be effective in reducing the symptoms of mental illnesses that are associated with an increased risk of suicide, including depression, anxiety, and psychosis. 44 Large clinical reports have also shown that suicidal cognitions and behaviors reduce significantly following CBT for depression. 45, 46 At present, however, there is not enough evidence from clinical trials to suggest that CBT focusing on these illnesses also reduces suicidal cognitions and behaviors. This is consistent with previous reviews of the literature. 13, 14 Mental illness is implicated in most suicides, 3 and the risk of suicide among individuals suffering from a mental illness is many times greater than that of the general population. 4 Given this evidence, the effective prevention and treatment of mental illness should be a central component of suicide prevention strategies. This review highlights the need to better evaluate the extent to which interventions such as CBT, which has been shown to be effective in treating a range of mental illnesses, also reduce suicidal cognitions and behaviors. Clinical trials may be constrained by ethical concerns over randomizing actively suicidal individuals to an inactive treatment arm. Following strict and comprehensive safety assessment and management procedures, such as those reported in the study by Brown et al, 42 should counteract these concerns. Innovative methods in the design of clinical trials, such as those informed by sequential 47 or platform 48 methods, should also be adopted to optimize patient safety and reduce inactive treatment length.
Limitations
This review needs to be considered within the context of some limitations. A formal methodological quality evaluation was not undertaken for this review, but there are methodological problems observed in the primary studies that limit the conclusions of this review. For example, the sample sizes in the primary studies were occasionally small, and the 
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Mewton and Andrews representativeness of the study participants is often limited. We attempted to reduce the heterogeneity of the included studies, but the comparability across studies was ultimately low. This review covers treatments designed to address a variety of phenomena, and this is evident in the diversity of treatment components and associated clinical methods. Furthermore, inconsistencies in assessment measures and timing of assessment occasions limited the cross-study comparisons. Primary and secondary endpoints were uniquely defined for each study, making it difficult to combine the data and assess the short-, medium-, and long-term effectiveness of CBT on suicidality. It is also not clear whether the studies included in this review represent the full spectrum of severity with regards to suicidal cognitions and behaviors.
Six of the studies in this review excluded participants with severe suicidal cognitions and/or behaviors, 30, [34] [35] [36] [37] [38] and mean posttreatment scores on continuous measures of suicidal cognitions were often low even in inactive control groups. A restricted range of severity is likely to have some impact on the between-group effect sizes reported in this review, and may explain some of the small or trivial effect sizes generated. Finally, the suicidal outcomes assessed in these studies did not include completed suicide. The extent to which reducing suicidal cognitions and behaviors actually prevents completed suicide is unknown. It can only be assumed that reducing suicidal ideation, self-harm, and suicide attempts will have some, albeit unknown, effect on suicide rates.
This review focused on CBT, a psychotherapy known to be highly efficacious in the reduction of symptoms related to a range of mental illnesses. 44 CBT is a useful strategy for reducing suicidal cognitions and behaviors. In terms of CBT targeting mental illnesses, there is currently insufficient evidence to evaluate its effectiveness in reducing suicidal outcomes. Given the current evidence, clinicians should be trained in CBT techniques focusing on suicidal cognitions and behaviors that are independent of the treatment of mental illness.
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